[Methylnitrosourea as challenge mutagen in assessment of the DNA mismatch repair (MMR) activity: association with some types of cancer].
Total repair capability is a widely used phenotypic marker of predisposition to cancer. Evaluation of this parameter implies using a challenge mutagen in an in vitro system to unmask latent genetic instability and repair insufficiency in the target cells. Traditionally, these investigations involve two tests, evaluation of mutagenic susceptibility (chromosomal aberrations) and genotoxic effect (DNA comet assay). The present study was focused on analysis of the effect of methylnitrosourea (MNU) on resting and PHA-stimulated lymphocytes from healthy donors and patients with gynecological cancer. Cytotoxic effect of MNU (apoptotic lymphocyte death) was estimated using two parameters, interaction of the cells with the annexin V-FITC complex, and morphological changes of the nuclei after their staining with the mixture of two DNA tropic dyes. The genotoxic effect of MNU, namely, secondary double-strand DNA breaks, was scored using the neutral comet assay, modified for the calculation of the comets produced exclusively by BrUdr-labeled proliferating lymphocytes. The proportion of these comets was represented as the proliferative cell index. It was shown that resting lymphocytes were resistant to genotoxic and cytotoxic effects of MNU. The response of proliferating cells to the action of MNU was expressed as the development of secondary DNA breaks (P <0.01), along with the increased frequency of apoptosis (P <0.05). The genotoxic effect of MNU on stimulated lymphocytes of gynecological cancer patients was fourfold lower compared to healthy donor lymphocytes. In response to the MNU action, patient lymphocytes did not change their proliferative index, while in healthy donor lymphocytes proliferative index was two times decreased in response to the MNU action. The data obtained pointed to the association between the cytotoxic response of the lymphocytes to the action of MNU and gynecological cancer. Since only proliferating lymphocytes response to the genotoxic effect of MNU, and the effect is revealed a day after the mutagen action, it is suggested that this phenomenon is associated with postreplicative repair, MMR, the substrate of which is O6-methylguanin. The MMR deficiency in patient lymphocytes determines their tolerance to the action of MNU. Genotoxic effect of lymphocytes to the action of MNU can serve as a marker of MMR, as well as of the MMR deficiency-associated gynecological cancer.